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In an ongoing taxonomic study of South Korean Metopiinae, we
identiﬁed a new species of Chorinaeus and four species of Chori-
naeus for the ﬁrst time from South Korea.
Chorinaeus Holmgren, 1858 is a moderately large-sized ichneu-
monid group of Metopiinae, and approximately 44 species have
been described worldwide. Most species of the genus Chorinaeus
occur in the Palearctic region, and a few species are known from
Nearctic, Neotropical, and Oriental regions. In the Eastern Palearctic
region, approximately 30 species of this genus were recorded from
South Korea, China, Japan, Mongolia, Uzbekistan, and Russia
(Kusigemati 1987; Lee and Cha 2000; Sheng and Zhang 1998;
Tolkanitz 2006; Tolkanitz 2007). In South Korea, this group has
not been broadly studied, as only one species was reported by
Uchida in 1930 to date, Chorinaeus subcarinatus Holmgren, 1858.
Most Metopiinae species are koinobiont endoparasitoids of lepi-
dopteran larvae. Adults emerge from the pupae which usually live
in leaf rolls or folds of plants (Kolarov et al 2009). Chorinaeus spe-
cies are endoparasitoids of microlepidoptera, but most recorded
hosts are usually Tortricidae (Gauld et al 2002; Kusigemati 1967).useum of Korea (NSMK) and
National Science Museum of Korea
license (http://creativecommons.
et al., A review of Chorinaeus
Journal of Asia-Paciﬁc BiodivNo host record has been provided for Eastern Palearctic species
until now.
In this paper we describe one new species, Chorinaeus man-
dibulatus Choi and Lee, sp. nov., and provide the ﬁrst records of four
species of Chorinaeus from South Korea.
Materials and methods
Materials used in this study were collected by sweeping and
Malaise trapping, after which they were deposited in the Animal
Systematic Laboratory of Yeungnam University (YNU, Gyeongsan,
South Korea). Morphological terminology follows mostly that of
Gauld et al (2002). Specimens were examined using an AxioCam
MRc5 camera attached to a stereo microscope (Zeiss SteREO Dis-
covery, V20; Carl Zeiss, Göttingen, Germany), processed using
AxioVision SE64 software (Carl Zeiss), and optimized using a Delta
imaging system (i-solution; IMT i-Solution Inc., VA, Canada).
Distributional data mainly follow that of Yu et al (2012). Species
descriptions and diagnoses are based on South Korean specimens.
Systematic accounts
Family Ichneumonidae Latreille, 1802
Subfamily Metopiinae Förster, 1869
Genus Chorinaeus Holmgren, 1858
Chorinaeus Holmgren, 1858: 320.
Type species: Exochus funebris Gravenhorst, by subsequent desig-
nation (Viereck, 1912: 175).(NSMK) and Korea National Arboretum (KNA). Production and hosting by Elsevier.
org/licenses/by-nc-nd/4.0/).
Holmgren (Hymenoptera, Ichneumonidae, Metopiinae) from South
ersity (2016), http://dx.doi.org/10.1016/j.japb.2016.07.003
JK Choi et al. / Journal of Asia-Paciﬁc Biodiversity xxx (2016) 1e82Polyrhabdus Walsh, 1873: 98. Type species: Polyrhabdus cariniger
Walsh (Exochus funebris Gravenhorst), by monotypy.
Diagnosis. Generally black color. Clypeus strongly transverse,
apical margin of clypeus truncated or weakly convex. Upper part of
face produced upwards into a small process between antennal
sockets, this process not reaching to frons. Pronotum with distinct
epomia. Fore wing without areolet.
Key to species of the genus Chorinaeus from South Korea
1. Propodeal spiracle closer to lateral carina than to pleural carina
(Figure 1A). Hind femur reddish brown.........
...................C. subcarinatus Holmgren
- Propodeal spiracle closer to pleural carina than to lateral carina
(Figure 1B). Hind femur entirely dark brown to black or yellow.
............ ....................2
2. Hind tarsal claw pectinate (Figure 1C). Basitarsus of mid leg as
long as remaining tarsi except claw (Figure 1E). Mid and hind
tibiae black with yellow band on basal half (Figure 1E).
..............Chorinaeus pectinatus KusigematiFigure 1. Chorinaeus spp: A, propodeal spiracle of Chorinaeus subcarinatus; B, propodeal spir
mandibulatus sp. nov.; E, hind leg of C. pectinatus; F, hind leg of C. mandibulatus sp. nov.; G,
C. mandibulatus sp. nov.; J, ﬁrst to third tergites of C. ﬂavipes; K, ﬁrst to third tergites of Chorina
Please cite this article in press as: Choi J-K, et al., A review of Chorinaeus
Korea with description of one new species, Journal of Asia-Paciﬁc Biodiv- Hind tarsal claw simple (Figure 1D). Basitarsus of mid leg shorter
than remaining tarsi except claw (Figure 1F). Mid and hind tibiae
black with yellow band on sub-basal half or entirely yellow
(Figure 1F).........................3
3. Face yellow and clypeus black (Figure 2B). Mandible swollen
apically and depressed basally (Figure 1G). Hind femur strongly
stout (Figure 1F). Outer portion of hind tibia with strong spines
(Figure 1I)........C. mandibulatus Choi and Lee, sp. nov.
- Face and clypeus yellow (Figures 3C, 4B, 5B). Mandible ﬂat
(Figure 1H). Hind femur not stout. Hind tibia without spine.
............................. 4
4. Median longitudinal carina reaching apex of third tergite in
dorsal view (Figure 1J)...... Chorinaeus ﬂavipes Bridgman
- Median longitudinal carina reaching base of third tergite in
dorsal view (Figure 1K). .......... .......5
5. Malar space longer than basal width of mandible. Lateral carina
of scutellum reaching past middle of scutellum. All trochanters
and trochantellus yellow to yellowish brown
(Figure 5A)... ...........Chorinaeus parvus Kusigematiacle of Chorinaeus pectinatus; C, tarsal claw of C. pectinatus; D, tarsal claw of Chorinaeus
mandible of C. mandibulatus sp. nov.; H, mandible of Chorinaeus ﬂavipes; I, hind tibia of
eus parvus. <scale bars: 0.5 mm (E, F, J, K); 0.2 mm (GeI); 0.1 mm (A, B); 0.05 mm (C, D)>
Holmgren (Hymenoptera, Ichneumonidae, Metopiinae) from South
ersity (2016), http://dx.doi.org/10.1016/j.japb.2016.07.003
Figure 2. Chorinaeus mandibulatus Choi and Lee sp. nov. (holotype): A, habitus in lateral view; B, head in frontal view; C, fore wing; D, ﬁrst to third tergites in dorsal view; E, head
and mesosoma in lateral view; F, scutellum and propodeum in dorsal view. <scale bars: 1 mm (A); 0.5 mm (CeE); 0.2 mm (B, F)>
JK Choi et al. / Journal of Asia-Paciﬁc Biodiversity xxx (2016) 1e8 3- Malar space as long as basal width of mandible. Lateral carina of
scutellum reaching before middle of scutellum. All trochanters
and trochantellus black..................Chorinaeus eniwanus Kusigemati
Chorinaeus eniwanus Kusigemati, 1967
(Figures 3AeE)
Chorinaeus eniwanus Kusigemati, 1967: 21. Type: female; Type
depository: Hokkaido University (HU), Faculty of Agriculture,
Entomological Institute, Sapporo, Japan.
Diagnosis. Female. Color: black except face, clypeus, malar space,
palpi, and basal areas of all tibia yellow; mandible, fore and mid
femora, and fore and mid tibia reddish brown; and hind leg dark
reddish brown. Face sparsely punctate, with black mark in center of
face (Figure 3C). Clypeus separated from face by brownish line
(Figure 3C). Frons polished. Antennawith 30 ﬂagellomeres. Occipital
carina present. Pronotum glabrous with epomia. Epicnemial carina
reaching subtegular ridge. Mesoscutum moderately punctate, withPlease cite this article in press as: Choi J-K, et al., A review of Chorinaeus
Korea with description of one new species, Journal of Asia-Paciﬁc Biodivindistinct notauli (Figure 3D). Scutellum sparsely punctate, with
lateral carina (Figure 3E). Propodeumwith setae; propodeal spiracle
closer to pleural carina than lateral carina. Metapleuron impunctate
(Figure 3B). Hind wing without vein Cu1 and with six distal hamuli.
Tarsal claws simple. Basal tergites coarsely punctate; ﬁrst tergite
with lateral longitudinal carina distinguishable in lateral view, with
lateromedian longitudinal carinae. Second to basal area of third
tergite with lateromedian longitudinal carina in dorsal view.
Ovipositor sheath apically with long setae; ovipositor sheath shorter
than depth of last tergite (Figure 3A).
Material examined. 1\, Mureung Valley, Samhwa-dong, Dong-
hae-si, Gangwon-do (GW), South Korea, 377Sout00N 126N 12600E,
31 ve15 vi 2005 (JW Lee)-coll. YNU.
Distribution. South Korea (new record), Japan, Russia (Primorsky
Kray, Sakhalin Oblast).
Chorinaeus ﬂavipes Bridgman, 1881
(Figures 4AeE, 1H, and 1J)Holmgren (Hymenoptera, Ichneumonidae, Metopiinae) from South
ersity (2016), http://dx.doi.org/10.1016/j.japb.2016.07.003
Figure 3. Chorinaeus eniwanus: A, habitus in lateral view; B, head and mesosoma in lateral view; C, head in frontal view; D, head and mesoscutum in dorsal view; E, scutellum and
propodeum in dorsal view; F, ﬁrst to third tergites in dorsal view. <scale bars: 1 mm (A); 0.5 mm (B, F); 0.2 mm (CeE)>
JK Choi et al. / Journal of Asia-Paciﬁc Biodiversity xxx (2016) 1e84Chorinaeus ﬂavipes Bridgman, 1881: 165. Type: female; Type
depository: Norwich Castle Museum, Norwich, UK.
Diagnosis. Female. Color: black. Face, clypeus, malar space,
mandible, palpi, ventral part of scape, tegula, fore and mid legs,
hind trochanters, and hind tibia to tarsus yellow (Figure 4A). Face
slightly punctate. Clypeus convex, separated from face by weak
carina (Figure 4B). Frons shiny and impunctate. Antenna with 29
ﬂagellomeres. Occipital carina complete. Pronotum shiny with
epomia. Epicnemial carina reaching subtegular ridge (Figure 4C).
Mesoscutum sparsely punctate, without notauli. Scutellum almost
ﬂat, with lateral carinae. Mesopleuron with hairs except speculum
area. Metapleuron glabrous except its surroundings. Propodeal
spiracle closer to pleural carina than lateral. Hind wing with vein
Cu1 faint and with six distal hamuli. Tarsal claws simple. First
tergite with lateral longitudinal carina in lateral view and later-
omedian longitudinal carinae in dorsal view. First to third tergitesPlease cite this article in press as: Choi J-K, et al., A review of Chorinaeus
Korea with description of one new species, Journal of Asia-Paciﬁc Biodivwith lateromedian longitudinal carina on center of tergites in
dorsal view (Figures 4E and 1J).
Material examined. 1\, Sobaeksan National Park, Cheongdong-ri,
Danyang-gun, Chungcheongbuk-do, South Korea, 31 vii 1988 (HG
Kim)-coll. YNU.
Distribution. South Korea (new record), Czech Republic, Finland,
France, Germany, Ireland, Japan, Latvia, Lithuania, Moldova, Nor-
way, Poland, Russia (Khabarovsk Kray, Sakhalin Oblast), Tuvinskaya
Respublika, Sweden, Turkey, Ukraine, UK.
Chorinaeus mandibulatus Choi and Lee, sp. nov.
urn:lsid:zoobank.org:act:5E0941FA-E31C-4EDD-8D1C-
E4F75E56AD03
(Figures 1D, 1F, 1G, 1I, and 2AeF)
Type. Holotype: \, Gajwa-dong, Seo-gu, Incheon-si, South Korea,
1990-coll. YNU. Paratypes: 1\, Jincheon-gun, Chungcheongbuk-do,Holmgren (Hymenoptera, Ichneumonidae, Metopiinae) from South
ersity (2016), http://dx.doi.org/10.1016/j.japb.2016.07.003
Figure 4. Chorinaeus ﬂavipes: A, habitus in lateral view; B, head in frontal view; C, head and mesosoma in lateral view; D, fore wing; E, second and third tergites in dorsal view.
<scale bars: 1 mm (A); 0.5 mm (CeE); 0.2 mm (B)>
JK Choi et al. / Journal of Asia-Paciﬁc Biodiversity xxx (2016) 1e8 5South Korea, 11 viii 1991 (JW Lee); 1\, Onyang-si, Chungcheong-
nam-do, South Korea, 19 vi 1983 (JW Lee); 1\, Gajwa-dong, Jinju-si,
GN, 24e30 vi 1989; 1\, Geumseonggyegok, Naejangsan National
Park, Naejang-dong, Jeongeup-si, Jeollabuk-do, South Korea, 16e27
vii 2008 (JW Lee); 1\, Oryun-dong, Songpa-gu, Seoul-si, South
Korea, 1 x 1992 (YH Kim)-coll. YNU.
Description. Female. Color: black (Figure 2A). Palpi, upper face,
fore tibia and tarsus yellowish brown (Figure 2B). Mid and hind
tibiaewithbasal brownbands.Head. Faceexcept clypeus1.5 times as
wide as high in frontal view. Inner margins of eyes distinctly
convergent downwards. Face with weak sparse punctures, distance
betweenpunctures approximately as long as diameter of punctures.
Apical margin of clypeus almost wavy. Mandible swollen apically
and depressed basally (Figure 1G), weakly narrowed toward apex
(Figure 2B); upper tooth longer than lower.Malar space shorter than
basal width of mandible. Gena in lateral view shorter thanwidth ofPlease cite this article in press as: Choi J-K, et al., A review of Chorinaeus
Korea with description of one new species, Journal of Asia-Paciﬁc Biodivcompound eye, without punctures. Vertex and frons shiny, without
punctures. Frons concave. Antenna slightly shorter than head and
mesosoma combined, with 38 ﬂagellomeres; each ﬂagellomeres
square except ﬁrst ﬂagellomere. First ﬂagellomere 1.4 times as long
asmaximumwidth,1.4 times as long as third ﬂagellomere. Occipital
carina complete. Mesosoma. Pronotum smooth and shiny
(Figure 2E), upper-posterior portion with dense shallow punctures
and hairs. Epomia absent. Mesoscutum with sparse punctures.
Notaulus absent. Scutellum weakly convex, with sparse, shallow
punctures; lateral carina distinct, not reaching apex. Mesopleuron
fovea strong; anterior portion with dense punctures and hairs. Up-
per end of epicnemial carina reaching anterior margin of meso-
pleuron. Metapleuron convex and glabrous (Figure 2E), posteroe
dorsal portion with rare hairs. Propodeal carina closer to pleural
carina than lateral carina.Wings slightly hyaline. Forewingwithout
areolet (Figure 2C). Vein Cu-a distad of RsþM.Vein cu-a of hindwingHolmgren (Hymenoptera, Ichneumonidae, Metopiinae) from South
ersity (2016), http://dx.doi.org/10.1016/j.japb.2016.07.003
Figure 5. Chorinaeus parvus: A, habitus in lateral view; B, head in frontal view; C, head and mesosoma in lateral view; D, ﬁrst and second tergites in dorsal view; E, fore wing; F,
scutellum and propodeum in dorsal view. <scale bars: 1 mm (A); 0.5 mm (C, E); 0.2 mm (B, D, F)>
JK Choi et al. / Journal of Asia-Paciﬁc Biodiversity xxx (2016) 1e86inclivous. Hindwingwith eight distal hamuli. Ventral portions of all
femora glabrous. Hind femur stout, 2.0 times as long as wide
(Figure 1F); hind tibia gradually widened apically, outer portion of
hind tibia with strong spines (Figure 1I). Ratio of length of hind
tarsomeres 35:15:10:8:15. Hind tarsal claws simple and curved
(Figure 1D). Propodeum impunctate, with lateromedian longitudi-
nal carinae, parallel to each other (Figure 2F). Propodeal spiracle
large and oval, fused to pleural carina. Metasoma. First tergite
approximately 0.8 times as long as apical width, with coarse and
rugose punctures; median dorsal, dorsolateral, ventrolateral and
sublateral longitudinal carinae complete. Second tergite coarsely
punctate, lateromedian longitudinal carina complete, sublateral
carinae incomplete. Third tergite with weak lateromedian longitu-
dinal carina reaching to basal half of tergite (Figure 2D). Third to
seventh tergites with dense and ﬁne punctures.
Male. Unknown.
Distribution. South Korea.
Etymology. The species name is a reference to the characteristic
mandible.Please cite this article in press as: Choi J-K, et al., A review of Chorinaeus
Korea with description of one new species, Journal of Asia-Paciﬁc BiodivChorinaeus parvus Kusigemati, 1967
(Figures 1K and 5AeF)
Chorinaeus parvus Kusigemati, 1967: 23. Type: female; Type
depository: HU.
Diagnosis. Female. Color: black. Face, clypeus, malar space, palpi,
mandible, ventral part of antennal scape, and tegula yellow. Fore
and mid legs, hind tibia and tarsus yellowish brown to reddish
brown. Antenna reddish brown (Figures 5A and 5B). Face sparsely
punctate; projection of upper face long and curved. Frons shiny.
Antenna with 33 ﬂagellomeres. Occipital carina present. Pronotum
glabrous (Figure 5C) and upper corner of pronotumwith punctures.
Mesoscutum weakly and slightly punctate with median pit on
posterior part, without notauli. Scutellum shiny, with lateral carina.
Mesopleuron sparsely punctate and with epicnemial carina com-
plete. Lower half of speculum area glabrous. Propodeal spiracle
reaching pleural carina. Metapleuron glabrous. Hind wing without
Cu1 and with six distal hamuli. Tergites coarsely punctate; ﬁrst
tergite with lateral longitudinal carina distinctly in lateral view,Holmgren (Hymenoptera, Ichneumonidae, Metopiinae) from South
ersity (2016), http://dx.doi.org/10.1016/j.japb.2016.07.003
Figure 6. Chorinaeus pectinatus: A, habitus in lateral view; B, head in frontal view; C, head and mesoscutum in dorsal view; D, head and mesosoma in lateral view; E, fore wing; F,
scutellum and propodeum in dorsal view; G, ﬁrst to third tergites in dorsal view. <scale bars: 1 mm (A); 0.5 mm (CeG); 0.2 mm (B)>
JK Choi et al. / Journal of Asia-Paciﬁc Biodiversity xxx (2016) 1e8 7with lateromedian longitudinal carinae (Figure 5D). First and sec-
ond tergites with lateromedian longitudinal carinae in dorsal view;
median longitudinal carina reaching on base of third tergite
(Figure 1K).
Material examined. 1\, Taehwasan, Docheong-myeon, Gwangju-
si, Gyeonggi-do (GG), South Korea, 26 vie7 vii 2007 (JO Lim); 2\\,
Gwanaksan, Manan-gu, Anyang-si, GG, South Korea, 5e19 vii 2007
(JO Lim); 1\, Anyang-si, GG, South Korea, M.T. 3, 26 vie4 vii 2007
(JO Lim); 1\, Mureung valley, Samhwa-dong, Donghae-si, GW,
South Korea, 31 ve15 vi 2005 (JW Lee); 1\, Jeombongsan, Jindong-
ri, Girin-myeon, Inje-gun, GW, South Korea, 26 vie28 vii 2012 (JY
Park); 1_01Gwangwon Prov. Environment Research Park, Bukbang-
myeon, Hongcheon-gun, GW, South Korea, 15e30 v 2012 (SJ Jang);
1\, Jeonnyeongchi, Sannae-myeon, Namwon-si, Jeollabuk-do, South
Korea, 2 ixe15 x 2001 (JW Lee)-coll. YNU.Please cite this article in press as: Choi J-K, et al., A review of Chorinaeus
Korea with description of one new species, Journal of Asia-Paciﬁc BiodivDistribution. South Korea (new record), Japan.
Chorinaeus pectinatus Kusigemati, 1967
Figures 1B, 1C, 1E, and 6AeF
Chorinaeus pectinatus Kusigemati, 1967: 18. Type: female; Type
depository: HU.
Diagnosis. Female. Color: black (Figure 6A). Margin of projection
of upper face, inner margins of eyes, palpi, ventral part of fore and
mid coxa and trochanters, femur apically, basal half of tibia, hind
trochanters and basal half of hind tibia yellow (Figure 1E). Mandible
dark reddish brown except teeth.
Face densely punctate. Clypeus weakly separated from face.
Frons slightly punctate. Antenna with 35 ﬂagellomeres. Occipital
carina present. Pronotum with epomia. Mesopleuron swollen andHolmgren (Hymenoptera, Ichneumonidae, Metopiinae) from South
ersity (2016), http://dx.doi.org/10.1016/j.japb.2016.07.003
JK Choi et al. / Journal of Asia-Paciﬁc Biodiversity xxx (2016) 1e88densely punctate; epicnemial carina reaching subtegular ridge;
speculum area strongly concave. Mesoscutum slightly punctate,
without notauli. Scutellum weakly convex and sparsely punctate,
with lateral carina. Propodeum shiny, without anterior transverse
carina, and with median longitudinal carinae distinct (Figure 6F).
Propodeal spiracle reaching pleural carina (Figure 1B). Metapleuron
shiny. Hind wing without Cu1 and with six distal hamuli. Tarsal
claws pectinate (Figure 1C). Basal tergites coarsely punctate; ﬁrst
tergite with lateromedian longitudinal carinae in dorsal view; ﬁrst
to base of third tergiteswith lateral longitudinal carina onmiddle in
dorsal view. First and second tergites with lateral carina distinct in
lateral view. Ovipositor sheath with long setae apically; ovipositor
sheath longer than depth of last tergite.
Material examined. 1\, Mt. Unmunsan, Unmunsa, Sinwon-ri,
Unmun-myeon, Cheongdo-gun, Gyeongsangbuk-do, South Korea,
355South K00N 128N 128h K00E, 17 vii 1989 (JW Lee)-coll. YNU.
Distribution. South Korea (new record), Japan.
Chorinaeus subcarinatus Holmgren, 1858
(Figure 1A)
Chorinaeus subcarinatus Holmgren, 1858: 305e394. Type:
unknown; Type depository: unknown.
Diagnosis. Female. Color: black. Face black, with yellow to red-
dish brown line at inner margin of eyes. Labrum and palpi yellow.
Mandible reddish brown except for basal part black. Antennal scape
yellow to black; antennal ﬂagellomeres reddish brown. All legs
reddish brown except for all coxae black. Face convex, 1.2 times as
long as wide in front view; face and clypeus densely punctate.
Clypeus separated from face by groove. Malar space subequal basal
width of mandible. Inner margin of eye indented slightly above
antennal socket. Occipital carina strong. Antenna with 30 ﬂag-
ellomeres. First ﬂagellomere 2.4 times as long as wide. Pronotum
ﬁnely punctate except for central part. Epomia short. Mesoscutum
with dense punctures, notaulus absent. Scutellum weakly convex,
with lateral carinae. Epicnemial carina short, extending to half of
mesopleuron. Mesopleuron swollen, with ﬁne punctures. Specu-
lum area small, smooth and weakly concave. Hind wing with eight
distal hamuli. Spurs of mid tibia not equal in length. Tarsal claws
simple. Propodeum sparsely punctate, with median longitudinal
and apical transverse carinae. Propodeal spiracle closer to lateral
carina than pleural carina (Figure 1A). Lateromedian longitudinal
carinae extending to apex of ﬁrst tergite. Second tergite 0.8 times as
long as apically wide. Second and third tergites with longitudinal
carina. Ovipositor shorter than hind tibia.
Material examined. 1_, Gapsa, Gyeryeongsan, Chungcheongnam-
do, South Kora, 24 iv 1983 (HC Park); 1\, Gajwa-dong, Jinju-si,
Gyeongsangnam-do, South Korea, 7 iv 1987 (JS Park); 1\, Sunduryu,
Jirisan National Park, South Korea, 3 vi 1989 (GS Kim)-coll. YNU.Please cite this article in press as: Choi J-K, et al., A review of Chorinaeus
Korea with description of one new species, Journal of Asia-Paciﬁc BiodivDistribution. South Korea, Armenia, Austria, Bulgaria, Canada,
Czech Republic, Finland, France, Germany, Hungary, Ireland,
Kazakhstan, Lithuania, Netherlands, Norway, Poland, Romania,
Russia, Slovakia, Sweden, Switzerland, Turkey, USA, Ukraine, UK,
Uzbekistan.Acknowledgments
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